An 18-year-old African American male subject presented to an acute care clinic with 3 days of productive cough, chills, pleuritic right chest pain, sore throat with hoarseness, congestion, and intermittent shortness of breath. He recently relocated to Texas from Georgia to undergo basic military training. He denied any other recent travel or contact with persons with pulmonary TB or other respiratory illnesses. His medical history was significant for glucose-6-phosphate dehydrogenase deficiency and sickle cell trait.
Case Report
Examination revealed a well-nourished male subject with reduced air entry into the lower right hemithorax. Initial vital signs were normal with room air oxygen saturation of 98%. A chest radiograph (Fig 1) showed a large right pleural effusion with possible consolidation.
The patient was transferred to our medical facility for further evaluation. A CT scan (Fig 2) confirmed a large right effusion with right lower lobe (RLL) and right middle lobe (RML) consolidations with patchy airspace disease of the right upper lobe. Massive right hilar, infrahilar, mediastinal calcific lymphadenopathy and splenic calcifications (Fig 3) were noted.
Thoracentesis with subsequent pigtail chest catheter placement revealed an exudative pleural effusion. Results of the bacterial, mycobacterial, and fungal cultures of the pleural fluid were negative. Adenosine deaminase and interferon gamma release assay for TB were negative. Urine and serum Histoplasma antigen were negative and equivocal, respectively. Serum immunoglobulin levels, including IgG4, were within normal limits.
Bronchoscopy revealed extrinsic compression of the bronchus intermedius with complete obstruction of the RML bronchus. Endobronchial stenting was considered but was not feasible. Results of the endobronchial ultrasound lymph node biopsy were negative for malignancy, sarcoidosis, and fungal infection. BAL Figure 1 -Posteroanterior radiograph shows findings show dense opacification of the right lower hemithorax associated with shift of the heart to the right side, findings consistent with likely combination of effusion and underlying basilar atelectasis.
cultures were negative for fungi, bacteria, and mycobacteria.
Secondary to the complex fluid collection and RML/RLL collapse from marked lymphadenopathy of unclear etiology, surgery was suggested. Intraoperatively, dense adhesions and a thick inflammatory pleural rind covered the RLL and diaphragmatic surface. The dissection planes at the lung hilum were obliterated due to a baseball-sized conglomerate of lymph nodes extending from the subcarinal space along the bronchus intermedius into a group of lymph nodes that receive drainage from all three lobes, known as the sump of Borrie. RML/RLL bi-lobectomy was required given the extent of disease.
Gross pathologic examination of the bi-lobectomy specimen revealed a 5.5 Â 4.5 cm white, firm, mass-like proliferation centered in the hilum. In addition, 1-to 3-mm nodules were noted throughout the lung and mediastinal lymph node samples.
Histologic evaluation of the large mass-like area revealed dense collagenous fibrosis with intermixed variably dense inflammatory cells, including lymphocytes, plasma cells, histiocytes (including rare multinucleated cells), and eosinophils. Areas of caseating necrosis with microcalcifications were surrounded by fibrosis (Fig 4) . The fibrosis encompassed large hilar vessels and abutted the bronchus. The smaller nodules exhibited fibrosis with caseating necrosis and microcalcifications. A Grocott methenamine silver (GMS) stain highlighted scattered, thin-walled yeast-like organisms ranging 3-to 5-mm within areas of necrosis (Fig 5) . Figure 2 -Contrast-enhanced coronal CT image at the level of the carina shows combination of large right-sided effusions and diffuse opacification/atelectasis of the corresponding lower lung field lobe confirming shift of the heart to the right (Fig 1) . There are right hilar calcifications, including bulky calcified nodes causing marked narrowing/obstruction of the bronchus intermedius (arrow). Ill-defined nodular densities are also noted in the right upper lobe/apex. What is the diagnosis? Figure 4 -Caseo-fibrous lesions with microcalcifications. Organisms cannot be reliably distinguished from the microcalcifications; however, there are some features that suggest organisms over calcifications to include the distinct round/spherical shape as opposed to the coarse granules of calcifications, the lighter color, and the refractile appearance with a border suggestive of a capsule. (Hematoxylin and eosin stain, 40Â.) Exposure to Histoplasma capsulatum is relatively common for persons living in endemic areas. 1 Histoplasmosis is worldwide in distribution but most prevalent in North, Central, and South America. 2 In the United States, histoplasmosis is endemic in the Mississippi and Ohio River valleys, with localized foci in many Midwestern states. 3 Most patients are asymptomatic or have very mild disease that is never recognized as histoplasmosis. 1 Histoplasmosis has a wide variety of presentations, ranging from asymptomatic to acute pulmonary infection to chronic granulomatous disease to severe disseminated disease. The severity of the infection depends largely on the amount of initial inoculum and the immune status of the host. The organism spreads hematogenously to reticuloendothelial tissues during the first few weeks following infection, before the development of cellmediated immunity to H capsulatum. With the development of cellular immunity, the pulmonary infection and extrapulmonary dissemination resolve spontaneously in > 99% of cases. In patients who are unable to mount an effective immune response, the infection is usually progressive. 2 The diagnosis of H capsulatum infection can be made by using culture, serum, or urine antigen detection; serum antibody detection; or direct examination of respiratory secretions or lung tissue obtained via bronchoscopy or lung biopsy. 4, 5 One study also implicated the potential for antigen detection in BAL. 6 Serum and urine antigen detection is only about 81% sensitive while 99% specific. Thus, a negative result in antigen testing may not rule out infection.
Histoplasmosis has been associated with a number of chronic inflammatory complications. Fibrosing mediastinitis is an uncommon but well-documented complication of histoplasmosis. 7, 8 It is a rare disorder characterized by the proliferation of locally invasive fibrous tissue within the mediastinum. 9, 10 Its etiology is believed to be an abnormal host response to an inflammatory challenge causing the production of large amounts of collagen and fibrosis remains. It may represent a clinicopathologic syndrome rather than a single disease.
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The fundamental pathologic feature of this disease process is the presence of a dense fibrous mass focally in the subcarinal area or in the right hilum or diffusely in the anterior superior mediastinum and compressing adjacent structures such as the trachea and great vessels. 12 The most common presenting symptoms are cough, dyspnea, hemoptysis, and recurrent pulmonary infections.
These presenting symptoms are nonspecific and allow for a wide differential diagnosis. Specifically in the patient in our study, sarcoidosis, IgG4 disease, malignancy, and other infectious causes (including TB) were considered. Sarcoidosis and malignancy were ruled out postoperatively when organisms consistent with H capsulatum were discovered on pathologic examination. Pulmonary manifestations of IgG4-related disease were ruled out given the normal serum IgG4 levels. Interferon gamma release assay for TB was negative.
In the patient in our study, the presentation was unique with regard to the location of fibrosis. Although mediastinal fibrosis usually affects the superior mediastinum, fibrosis can also affect other mediastinal structures, producing different clinicopathologic syndromes depending on the location. 13, 14 When localized to the hilum of one or both lungs, the focal fibrosis may produce profound changes in the structure and function of the affected lung. These effects can cause obstruction, atelectasis, recurrent pulmonary infections, and eventual obliteration of small airways. In addition, fibrosis can cause devastating vascular complications, which may include superior vena cava syndrome, pulmonary infarction, compression of pulmonary hilar vessels, and pulmonary hypertension. Focal hilar fibrosis tends to manifest at a younger age, between 15 and 35 years, compared with diffuse fibrosing mediastinitis, which tends to manifest in middle to late age. 15 As in the patient in our study, symptoms related to mediastinal and hilar fibrosis causing compression and obstruction to vital structures benefit from a multidisciplinary team approach from experts in infectious disease, pediatrics/medicine, pulmonary, pathology, and thoracic surgery. Surgical interventions for mediastinal and hilar complications should be performed by experienced thoracic surgeons because these interventions are often technically difficult and potentially hazardous as the normal tissue planes are commonly obliterated. 16 Antifungal treatment was indicated in the patient in our study given the presence of organisms within the areas of necrosis, and he was treated with itraconazole. There is a small case series that e36 Chest Imaging and Pathology for Clinicians reported effective treatment with rituximab to suppress immune hypersensitivity by targeting B-lymphocytes. 17 
Radiologic Discussion
Plain chest radiographs are abnormal in most cases of mediastinal fibrosis, but findings are usually nonspecific. The radiographic findings of hilar or mediastinal fibrosis depends largely on the structures involved. As in the patient in our study's case, obstruction of the central airways can cause segmental atelectasis leading to recurrent pneumonia and potential pleural effusion.
Compression of the superior vena cava can cause mediastinal widening. Pulmonary venous or arterial obstruction can result in pulmonary infarcts that manifest as peripheral, wedge-shaped areas of opacity.
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Fibrosing mediastinitis has been associated with unique radiographic features appreciated on CT scans. 11, 16, [19] [20] [21] CT scans typically show an infiltrative mass of soft tissue that invades and obliterates normal mediastinal fat planes and encases or invades adjacent structures. CT scans are useful for assessing the site, length, and severity of airway stenosis and vascular compromise with resultant collateral vessels within the mediastinum and chest wall. CT scans with contrast can also be useful in assessing the degree of encasement of the structures involved 11 and can highlight areas of calcifications in the mediastinal and hilar regions. Calcifications are commonly seen in patients with past infection as the organism spreads hematogenously to reticuloendothelial tissues. 2 Not unlike the clinical symptoms, the radiologic presentation of this disease is nonspecific and again allows for a wide differential diagnosis, including sarcoidosis, IgG4-related disease, malignancy, and other infectious causes.
MRI can also be a useful imaging modality; however, it is equivalent to CT scan findings in identifying mediastinal and hilar lymphadenopathy. 22, 23 MR angiography may add more specific information regarding location and severity of vascular compromise compared with CT scanning. 18 When choosing imaging modality, the patient's clinical status and specific clinical question should be carefully considered. Chest CT scans with and without contrast are the modality of choice when hilar or mediastinal fibrosis is suspected.
Pathologic Discussion
In the patient in our study, the large fibrocaseous lesion involved hilar structures and two lung lobes. In patients with disseminated infection, the organism may be seen in the bone marrow, liver, spleen, skin lesions, and even in peripheral blood smears. Patients who are severely ill with acute pulmonary histoplasmosis may reveal organisms in the lung parenchyma. In mediastinal or hilar fibrosis, histologic examination will exhibit variably dense fibrosis with nonspecific evidence of chronic inflammation. 21 There may also be evidence of central necrosis surrounded by inflammatory fibrosis. The caseous material taken from the areas of necrosis may also contain evidence of organism. 1 
Conclusions
The diagnosis and etiology of mediastinal and hilar fibrosis are challenging because of its nonspecific clinical and radiologic presentation. Surgical biopsy and histopathologic investigation aid in this diagnostic dilemma. For confirmed asymptomatic chronic mediastinal fibrosis, antifungal treatment is typically not recommended. With the patient in our study's acute presentation and histopathologic evidence of areas of necrosis with fungal organisms, antifungal therapy was warranted, and he was treated with a 12-week course of itraconazole. 25 
